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ABSTRACT 

A heat exchanger is constructed from j heat--onductiv*! metal foil wour.c 
backwards and forwards in sinuous fashion tc provide a stack of parallel 
pockets U) between neichbonng secnons (8) of the foil. The pockess (U 
cuntutn Dufl'lcb (5,6) which uuidc tlutJ tl-.iwing :nrnush the* pockets to x-^Io* 
a serpentine path of U, S or M sli ipc The serr-entinc pa:h in ail the porteii 
is substantially the same shape but :he direction of fluid flow (13) in alternate 
pockets is opposite to the flow direction [I A) a the remaining pockets.. Twd 
corner regions of the pocket stack are each provided with :wo manrfolcs 
(15,16) one of which communicates with the 2!ternate pockets (1) antr ths 
other manifold communicates wi:h the 7emair.;ng pocket* 06). The porker* 
may be formed from a single foil or from tvo more foils. The manifcics 
may be arranged on diagonally opposite, cr on ecracent corner regions of ■r^e 
stack. 



Figure 2 is prefern:d for illustration. 
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FIELD OF THE INDENTION 

THIS INVENTION relates ;o an isolating .-cat exchanger and is more 
specifically concerned with providing a heat exchanger of high efficiency 
and capable of being manufactured on «. mass-production basis. The 
expression "teolatlng heat exchanger" is used to denote one having separate 
flow paths between which heat transfer is to take place, even though 
some leakage of the fluids between the passages may take place. 



STATE OF THE ART 

Heat exchangers for transferring heat between two fluids are well known. 

10 Either or both fluids may be liquid or gaseous. Ideally a heat exchanger 

has a thermal efficiency of 100%. This is obtainable only by arranging 
the flow of the primary and secondary fiuids between which heat is 
to be transferred, in true counter flow »ith respect one another. 

Design problems are however encountered ii arranging this because no 

15 satisfactory way has been devised -or presiding, on a mass-production 

basis, fluid flow passages of compact form in a heat exchanger using 
a thin sheet or foil between the primary and secondary fluids. The foil 
should keep the two fluids separate while flowing along counterflow 
paths, and should have good heat transfer . properties to allow efficient 

20 heat transfer between the two fluids. 



Example- of prior art attempts to provide satisfactory heat exchangers 
without using true counterflow principles, an; shown in U.& patent Nos. 
4,1-11,412 and 4,616,695. 

U.S. Patent No. 4.141,412 instructs rhe use of a stack of superimposed 
parallel-flow heat exchange passages by ai ranging spacers between a 
stack of parallel plates. The spaces define serpentine or folded fluid 
flow passages so that the length of the Uat exchanger is not unduly 
long, but this results in a relatively costly construction as the spacers 
are fabricated separately from the sheets and these have to be held 
at correct positions in a stack. Also, such an arrangement is incapable 
of providing a thermal efficiency approaching the ideal of 100%, which 
is theoretically obtainable when counterflow principles are employed. 
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U.S. Patent No. -i.6J6.695 ««k. in obfa.n , 5.n,p.y manufactured construction 
of heat exchanger by ustn,- ;i corn-gaud foil between two plates, and 
relies on crossflow prmc.pks. r:. t ::er than -omucrftow principles, to 
achieve an acceptable heat transfer efficiency between the fluids flowing 
through neighboring passages. The corrugations o. the foil provide two 
sets of parallel flow passages in which one of the fluids flows through 
one set and the other fluid flows through the second set. This .construction 
results in a heat exchanger of greaHy extended length which often cannot 
be tolerated. In the crossflow configurators described, the fluid has 
to flow laterally in at least one of che sets of passages with respect 
to the fluid flow in the other set of passages at one end thereof, In 
order to combine the streams from the different passages in a way 
which does not involve excessive manufacturing costs. Through being 
compelled to resort to -rrossflow principles, rather than counterflow, 
the maximum thermal efficiency of the heat exchanger fails from a 
theoretical 100% to a theoretical 75% or even as low as 50% according 
to the design of crossflow used. Column 2 of the specification, between 
lines 32 and 37, specifically draws the reader's attention to the fact 
that it 'is considered impossible to realise the plate-fin type heat exchanger 
which is of p^-fect counterflow ;ypo and wh.ch is capable of industrialised 
mass-production". It is the solution of this problem which is the concern 
of the present applicant. 



OBJECT OF THE INVENTION 

An object of this invention is. tc provide an improved isolating heat 
exchanger. 



THE INVENTION 

In accordance with one aspect of this invention thcr* is provided 
an isolating heat exchanger having a first set of parallel flow paths 

which alternate with a second set of parallel flow paths arranged in counter 
- 3o flow to the first sot, an extended heat exchange surface separating the 

flow paths of the first set from tho*^ of the second set and formed from 
a foil of material having good heat-conduotii.g properties and wound back 
and forth in a sinuous fashion to provide a str.ck of similar pockets of which 
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alternate pockets open in or..: direction and contain the flow paths of the 
first set ar.d the remaining packets open ;r. ihe opposite t!:rcc::cn zzi cont^ir. 
the flow paths of the second sft, first inlet and outlet manifolds 
communicating respectively wi'.h opposite i;nds cf the other set cf flow paths; 
S in which heat exchanger the first inlet manifolds and the second outlet 

manifolds are disposed respectively ji two adjacent sides defining one corner 
region of the stack, and the first outlet and the second inlet manifolds are 
disposed respectively at two adjacent sides defining a second corner region 
of the stack. 

Q In accordance with a second aspect o' the invention there is provided an 

isolating heat exchanger having a stack of parallel pockets containing baffles 
guiding flow of fluid through '.he pockns along a sinuous flow path containing 
parallel passes and each exterding between a fluid inlet at one corner region 
of the stack and a fluid oucet at another corner region of the stack, the 

' 3 passes in neighboring pockets being parallel to one another and tying in t 

common plane and the fluid How path through alternate pockets of the stack 
being substantially in counterflow to the fluid flow path through the remaining 
pockets of the stack; in which heat exchanger in each corner region of the 
stack has one of the adjacent stack sides formed v.-ith a line of fluid 
?0 inlets communicating with alternate pockets of the crack, and ;he other 

adjacent stack side at the same corner region is formed with a line of fluid 
ou:!e:s communicating with :he remaining pockets of :r.e stack. For a small 
heat exchanger the stack of pockets ara preferably formed between sections 
of a thin heat-conductive foil made, for example, from an alloy of copper 
25 and wound back and forth in sinuous fashion. However, larger heat exchangers 

may have their pockets formed between overlapping plates of a heat conductive 
material- The important feature of the invention is that the pocket inlets 
and outlets are arranged in two corner regions of the heat exenanger with 
the inlets alternating with the outlet ; in each corner region which has the 
30 inlets arranged in a line on one adjacent side of the corner region and the 

outlets arranged in a line on the other adjacent side of the corner region. 

PREFERRED FEATURES OF THE INVENTION 

Said two corner portions of the slack may be arranged diagonally opposite 
one another or they may be locate? 1 at two adjacent comer portions. 
35 Their location depends on the number of passes made by the fluid within 

each pocket before emerging into the outlet manifold. Baffles may be 
provided ; nside the pockets :o guide the fluid to flow around a sinuous 
path which contains two of more posses of the fluid between opposite 
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ends of the pocket before <t emerge* into the outlet manifold. Preferably 
the baffles are provided icsidu the pockets by suitably shaped portions 
of the foil. Convementlv the foil is ma V from copper or i copper alloy, 
or from aluminium. 

The pockets may be provided by a single foil, or by t*o or more foiis 
cf castellated shape and extending in the same general direction as 
one another with the castellattons sta^gced. 



INTRODUCTION TO THE DRAWINGS 

The invention will now be described irr more detail, by way of examples, 
with reference to the accompanying diagrammatic, partly broken away, 
and schematic drawings, in whsch: 



IN THE DRAWINGS 



FIGURE 1 is an explode 1 and broken away perspective view of four 
pockets of an isolating hea: exchanger and parts of its associated manifold 
j 5 blocks, each pocket haviny a baffle providing a double pass flow passage 

through it; 

FIGURE 2 is a view cc-responding to figure 1 but showing a triple pass 
flow path produced in eacl. pocket by two parallel baffles; 

FIGURE 3 is a view corresponding to figure 2 but showing the disposition 
20 of baffles necessary to provide a quadrupal pass through each pocket, 

the manifolds being omi^ed from figure 3 but occupying the positions 
shown in figure 1; 

FIGURE 4 is a perspective view of a stack of pockets of a heat exchanger 
together v.ith associated manifolds and blanking plates, the pockets being 
25 forn^ ty winding a continuous and suitably cut foil of metal back 

and forth in sinuous fashion and arranging it with its return bends vertical; 

FIGURE 5 is a perspeci ve view corresponding to figure 4 and used 
when each pocket has an internal flow path providing an even number 
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of passes as shown in figures I or figure 3. the blanking piatts and 
associated manifolds being omitted for the sake of clarity; 

F1GLRES 6 and 7 rspec m-cly sho* two ways uf preforming a continuous 
metal foil to provide triple pass flow oaths '.hrough the pockeis; 

FIGURE 8 shows, very diagraminatically, a stack of pockets fcavirg baffles 
and provided by three suitably shaped metallic foils extending parallel 
to one another so that each pocket is formed by respective sections 
of the three foils: 

FIGURE 9 is a vertical section through an air-coneiticcig unit 
incorporating a r.eat exchanger providing tr:ple-pass gas flow patis through 
its pockets; 

FIGURES 10 and 1! are respectively sections through figure 9 taken 
on the lines and in the directions indicated by the aircws X-X ind XI-XI 
respectively; and, 

13 FIGURES 12 and 13 show respective stages in the formation of a lock 

joint between overlapping edge strips disposed at sides of xbt pockets 
shown in figure A. 

DESCRIPTION OF PREFERRED EMBODIMENT 

The preferred embodiment is described with .jference to figures 2.4,6,12 
20 and 13 of the accompanying drawings. Throughout the embodiments the fluid 

used is gaseous, e.g. air. Figures - 9,10 and ' 1 show the use of a slightly 
modified form of heat exchange stack of pockets to that shown in figure 
6. 
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Figure 2 shows, in exploded form, four pockets 1,2,3 and 4 at cue end of 
a stack of pockets of a heat exchanger shown more fully in figure 4. Returning 
to figure 2, the po kets are of square shape and each is provided with two 
taffies 5 and 6 integrally formed from a continuous metal foU 7 wound 
in sinuous fashion ami provided at opposite sides with vertical, chaxnei-shaped 
return bends II un<! square sections <J providing partitions separating the 
pockers from one -mother. The baffles 5 ard 6 are parallel aal vertical 
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and the baffie 5 terminate.! short of the lower edge -if die foil whereas 
the baffle 6 terminates short of the upnei' edge of the foil. 



strips J 
strips ( 

c r ripic II 



T>e urdersides of alternate pockets are closed by locked-together edge si 
9 bV'i out of the plane of th<; section 8. The joint used to lock the 
9 together is shown in detail in figures 12 and 13 whi.: 1 * shows the strips 
in end t Ovation. The joint is formed by forming the ::ve edge port ma of I y 
one of the itnps 9 ir.io a cranked >;onf ig-jration to provu-- a terminal tongue, \ * 
and forming the free edge-portion oT the other strip with a longitudinally- 
-extending channel into which the tongue fits as shown. The overlapping 
tongue and channel are then :o!led flat as sho**n in figure 13 to complete 
the lock joint. 

Returning to figure 2, the bnff.es 5,6 extend from one face of each partition 
and abut the opposed face of the adjacent partition tc serve as a spacer 
oet.-een Them as well as a baffle. The air flow through :he pocket is guided 
by the baffles 5 a.* J 6 to follow a triple pass S-s-iupe as :.hown by the arrows 
13 and 14. As is apparent from the arrows a fue counter f low of air occurs, 
in adjacent pocket s of the strip when blanking piau-s 17 and 121 , shown 
in figure 4, are fitted to the sides ->f the heat exchanger suck. 

The top sides of of alternate- pockets are partially closed by overlapping 
edge strips 7 which are again held together by lock joints of the type 
described with reference to figures 12 and 13. The top side of each partition 
8 is provided with an upward extension from which the ed»»e strip 7 is formed, 
and the edge strips 7 are eacii slit perpendicularly to its length to provide 
a long portion about twice the length of the short portion of the edge strip. 
The two portions are respectively bent in opposite directions to the end 
of the partition 8 and are so arranged that the longer portions oppose one 
another and are joined across the ends of alternate pockets by lock joints 
as described. The shorter edge portions are likewise joined by lock joints j 
and span across the tops of the pockets. The result is a stack of pockets 
held apart by the baffles 5 and 6 and held together by the attachment of \ 
the edge strip portions of neighboring pockets. J 

As is apparent from figure 4, diagonally opposite corner portions of the 
stack of pockets each have two associated manifold bl«»*s 15 and 1 6. The 
manifold block 15 with an associated side plate 121 t-uvers the top face 
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of th« stack and extends bry.mil one ed«t: us shown. It communicates with ^ 
the upwardly-opentm; ends of thr i;as flow paths 13 in the pockets to admit 
air :o them. The manifold block 16 has an associated side plate 17 ccvering 
an adjacent stdt: of the stack, ami communicates wn!i the sideways opening 
orifices through which air from the neighboring pockets in the stack is 
discharged from the How paths U shown m 'tgure 2. A similar arrangement 
of m mi fold blocks 15 and 16 and associated side plates 1 7 an d 121 are 
associated with the diagonally opposite come: of the stack of pockets as J 
is illustrated in figure 4. 

It U apparent from figures 2 and A that the .spaces left between the shorter 
strip portions which are directed away from one another, provide a line 
of orifices through which the overiving manifold IS can communicate with 
the alternate pockets of the stack. 

Eacn .-.f the manifold blocks is provided at one end with either an entry 
15 or an exit opening as shown. 

As the separation of the gas flow paths 13 and 14 relies, to some extent, 
on abutment seals between the edges «jf the ^l and metal surfaces of the 
manifold blocks 15 and 16 and the blanking sheets 17 and 121, the air in 
both flow paths is preferably at about the same atmospheric pressure. Although 
che heat exchanger is designed for use with g^ses, it can also be used wkh 
liquids if desired. Also, by making the seals pressure-resistant and impervious, 
fluids at different pressures can be used with the heat exchanger. Where 
seals are required to be effective, for example between the blanking sheets 
or plates, the manifold blocks and the stack of pockets, a thin foam plastics 
gasket (not shown) of suitable shape is conveniently interposed between the' 
side faces of the stack and the manifold or blanking sheet. 

Figure 6 shows how a continuous length of parallel-sided foil may be shaped 
to provide the baffles 5 and 6 in the pockets of the stack. The metal foil, 
preferably copper, is referenced 30 and has itr, return bends 31 formed of 
channel shape. The sheet sections between the return bends is formed with 
an upright deformation 32 of trapezoidal cross section. The shorter parallel 
side of the trapezium lies in the plane of the section 8 and the longer parallel 
wall lies in an offset parallel plane. The noi-oarallel walls each have a 
rectangular slot 33 cut in them and which is formed in the foil before it 
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is bent into the mihious fur nut ton shown. As is apparent, the sections 8 
can V compresMH! gainst ,,n.- aunt her so that the longer parallel walls 
of :he trapezoid*! lormai inns .12 close the trapezium -shaped cavity of the 
neighboring formulas 32. The mwlottoa portions <.f lhe non-parallel walls 
of the formations .12 provide lt ,e baffles 5 6, and the gas flow path 

1-1 through the po»-<« } . I passes through the i *o siots a3 to follow its triple- 
pass path through the pocket I, as shown. 

Figures 9. 10 and 11 show how :he hea- exchanger described can be 
incorporated into a an air conditioner unit referenced -10. It has a heat 
exchanger 41 through which air travels in counterflow between a fresh air 
inlet manifold chamber 43 and a fresh air outlet -rill H 4 which discharges 
into a room. Stak- air from the room is withdrawn via a lower inlet 45 
and discharged im<> the outside air through an outlet 46. The path 'ol lowed 
by ;he stale air » shown by a broken arrow and the path followed by the 
13 fresh air is shown \v a conn, -ous arrow. The return bends of the foil used 

to make the stacx are veruc^ly arranged adjacent the gas inlet and outlet 
ends of the heat .-xchanger, respectively. T.rat is ;o say to the left-hand 
end and :o the r-ht-hand end ,»i the -T. shown in the figure. The 

strip portions 9 disposed at the lower side of the stsck in figure 2, are 
disposed at the tor. of the stack in figure 9 and extend rrom left to right 
of the figure. The^ thus cover the ops of ne pockets through which fresh 
air is flowing from right to left of the figure and following the path denoted 
by the solid arrow. 

The fresh air is oawn from the inlet manifold chamber 43 where it passes 
25 through a removable and cleanable filter 47. It then parses vertically 

downwards into the upper end of the heat exchanger 41 at 48, i.e, adjacent 
the right-hand end of vertical return bends II. The air follows a triple-pass 
path through the heat exchanger, being guide 1 by the vertical baffles 5 and 
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6, and leaves bv a lower ODenin~ 50 r«™ a k 
17 o«h n u a J , °Pemn„ 50 form.-d between the blanking plate 

17 and flanked bv two of the vertical return bends II on the left-hand side 
of the stack. The opening 50 leads into a manifold chamber 51 containing 
an evaporator 52 .,,d a blower 53 which sue; s the fresh air along the path 
indicated by the s«.lid arrow, and discharges ;. through the grill 44 and into 
the room to be cooled. 
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' h,: ™»" » ">«•«*» ,he lower „,„ manirold 

« and flows vem, .,.lv upwards „,., „. c hei ., ,, t . h;inser slack „ „ 5 |ef[ ^ 

end. The sta.e a ,r ihen .rave ., lht . p;K[1 „ y ||w ^ ^ 

anu, as shown, i, v „ tlCill passe5 wpich are m coun , erf|ow w 

veruca, passes ,^.,,,,-d by .h,- alf 1 „ 11 ..w,„ g thc full arroll . f|uw 

;n .he .wo flanki.^ p„cke.s „f .he stack. TV top ends of the nocke,, I 
of the hea, exchange, ,hr„u a h wh,.-h ,he sta:e air ,s circled, have ,heir 
f.rs, two passes op .. n ,„ s upwardly ,:m. a plenum 56 providing a gas-.urn.ng 

1PUCe i,nd C ' >mUi "'"^ ^ a,,MnB »« V">y 57 which discharges fine 

drople.s of wa.er. ., abou, f.ve ,„,c-,.ns dia.neter.mto .he s.a.e. a,r. These 
dro P le.s ev ap ora.e ,o absorb .atent hea. of evaporation from .he s.a.e air 
and .hereby coo. i,. Some of ,he wa.er drople.s also Ueposi, onto ,he surfaces 
of the hea. exchanger in contact with ,he sta.e air in the firs, and second 
passes. A similar plenum chamber 60 providing a second turning spoce is 
loca.ed beneath the heat exchanger a, and contains upward , y ^ 
atomizing or sw.rl ,e.s 6.. The undersides of the hea, exchanger pockets 
I at the lower end, ,f the and [hiri , ^ q( ^ ^ ^ ^ 

path, open downwardly into the low.r plenum chamber 60 wb ic „ collec-s 
^ W " ter Prec,p "- U >™ «* TO A pa-np (n , t shown, provides water 
to .he sprays 56 and 6. from ,he water col.ected in the plenum chamber 
SO and any make-up water found .o be necessary. 

The stale air discharges from the hea, excha,.ger .hrough outlets .o formed 
m the upper ends ..f the nght-hand return bends II. and flows through an 
outlet 66 under ,.v «,»,„ .„ ., ^tor-dnven suc.ion fan 67. This blows 
the state a.r throu«h a condenser 68 forming par, of a refrigeration circuit 
-PPlym, the evaporator 52 w.th coo:ed refrigerant which is e^ndeo in 
■t to cool ,he fresh air entering the room in a manner well-known in the 
art. 

U wn, be noted .ha, in this embodi,e„, of .,ea t exchanger ,he baffles 5 
and 6 guiding ,he „a.e a.r a.ong the broken arrow flow pa.h extend from 
.op to bottom of .he s.ack. and .u-e aligned ver.icaHy with vertica, end 
wa..s of ,he p. enU m chambers 56 and 60. The pocke.s of the stale air gas 
flow path are open at their tops and bottom-., this being achieved by ,he 
edge s,ri P s 9 and ,he longer portions of ,he edge s.rips 7 of figure 2. 
extending in the opposi.e direc.ions ,„ ,h„se shown in , hat figure . ^ 
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they close the uppt-r and lower s„b-» t ,f the ; **k t -,s through which the fresh 
air is travelling. 

OPtiKA I K>\ OF MIL PKEFEKKia) KMUOIJIMhN |* 

The temperature -vhuh fresh Jir te ... t -„,.. r lhc r<lom l5 tnermostatical|v 

controlled and determines the settimj of ihe evaporator 52. This receives 
fresh air which has already been roofed by its passage through the heat 
exchanger A\ and is to be discharged into the room. Ii is assumed that it 
is drawn in from outside air at a temperature above that required in the 
room. The stale air thus cools the f re »h a.r m the heat exchanger 41, and 
this cooling is enhanced by the .vaporot.on ,f lh e w a ,er duplets entrained 
in the stale air. 

MODIFICATIONS OF THE PREFERRED EMBOI>IME\T 

The embodiment of figures 9.10 and II may be modified by removing the 

15 5 V"! S ' T ?UmP ' nS •-• < "" P ' nen '- n * <°P "« bo««.n. 

Plenum chambers on and „0 may Blsn * renioved , nd ^ ^ ^ ^ 

aides of !he hea, exchanger f„ rmKrly cover(:d hy [hem ^ ^ 

makes a more compact un.t aUhough the advantage „f water 5prav coo|| 
is lost. 5 

20 7 " fri8erati ° n CirC ' J " «" "aporator 52 and condenser S8 may 

also be removed so that cooling „, the , Komi „ s fresh ajf ^ 

by .h. sta.e air discharged from the room and by the waler sprayj „ ^ 
ef tctency. both the water sprays atvl the refrigeration cirj, can 

2s i z m :::z. that the fresh air is coo,ed ° n * * - — * . 

The baffles S and . use d in the .mbodimen, of s,ac k shown in figures , 
n g J e ' 7 ar<i Pf 6 V C<jns,ruc,ed =- * <*^«*d below with reference to 
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F.gures a„ d 3 snow alternauve ^ ^ ^ ^ 

formed „,„ the sinuously wound meta, f„„. Each po^t 72 then corlns 
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a double-pass fluid t'low path, the pass " in one direction being referenced 
73 and alternating with the almost identical f'nw path 74. The heat exchanger 
is again equipped with corner manifolds, here referenced 75 and 76 arranged 
in two pairs and one of which acts as a collet tor and the other as a supplier 
of air for the flo* paths through ihe ht*nt -xt-hanger. In this case, however, 
the manifolds are arranged on adjacent, instead of diagonally opposite corner 
regions of the heat exchanger stack. 

In the embodiment of figure 3, quadruple-pass gas flow paths are provided 
in each pocket. These paths are obtained by using three parallel baffles 
33 in each pocket. The gas flow paths 31 and 32 are again in almost complete 
counierflow, the only zone where pure rounterflow does not occur is :n 
the immediate vicir.it y of ;ne manifolds. 

Figure 5 shows the arrangement ■ the inieu and outlets to the flow paths 
31 and 32 of figure 3. This arrangement reqaire the manifolds (not shown) 
to he located at adjacent corner regions of :r.<r pocket stack. 

Figure 7 shows an alternative way of :\.rrr,mg the metal foil to provide 
a stack of parallel pockets 90 each containing two parallel baffles 91 and 
92. The foil is wound in sinuous fashion *mi is provided between the return 
bends 93 with two spaceti and parallel bafHes 91 and 92. Each baffle :s 
formed by first creasing the foil to provide in uprignt pinched wall. A separate 
meial strip 92 is fitted into the pinch of the foil so that the bulk of its 
width protrudes beyond the pinch. The protruding portion of the strip 92 
provides a baffle, and tne ,ntrtion < f tne pocket beyond the end of the 
oaffle provides a space through which the flow of air through the pocket 
follows a return bend between two parallel p-tsses. The positions of the two 
creases in which the baffle strips are moun:ed, are slightly staggered, so 
that the baffles of two neighboring pockets do *ot lie in the same plane. 

Figure 8 shows an arrangement in which the slack of pockets 100 are formed 
from three longitudinally-extending castellated foils parts of each of which 
forms each of the pockets. The three foi:s are referenced 101,102 and 
103. One outer foil 101 is imperforate, while the centre castellated foil 
102 and the other outer foil 103 are each 'ormed with respective rows of 
side windows 105,104. The centre foil 102 has its castell?tions arranged 
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between .hose of ,he otter two fo.ls bu, , lai ., urf . ( , .... „ 

"ow p ath through lhe pocket , as ^ ; „ ..^^ , . umtiM * - 

of pooxets can be provided by u,in s on, y caS .e,U, e , :,„ ls arra ,_ J* 
bjr-t.de and having their castellatinns s.u,.,..^ This „••■ 

How path . such an arrangement .. not .iiL,^ " * ™^ 

In one example of , heat exchan,;,, m; , l!l: ,„ accoritallce „ . 
- P-et s were 300mm. square an<; ,„„,. ^ J ( ^ 

r;* d ,! - — - - - - , f 7 

Air. at normal atmospheric pressure jnu temperature was ,• - 

both sets of parallel f.ow ?a , hs provloeil oy [he ^ 'J"™ "^J 

cubic metres per hour. The ratio of a,r quantity to ,n, : ^ of ^ * 

-face was approbate* 60 cubic metr,, P er hour ,r ^ 

heat exchange surface. A temperature „ch,nge ef^ency „f S0% >va 

ach,eve<. This is a S re a „y sup erior lo lhal achlevcC _ ~ 

construction of heat exchanger of US. Pa,,,, 4 .6t 6 .m which or" 

Foil thicknesses of O.OSmm. ,o 0,0,-.,, hav , been , Ma<1 [q ^ 

for carding out the mvention. ^equate 

In a further embodiment of the h^t 

* genera, appearance to ^ rj^TT " 

- «* of slmlUr separate rectangular pla.es ^h ^ £ pl^T " 

.hen,. Spacers, which tnay he combined with baffles hi 1 7 

Parane. re.ationship. The stack of plate, is clo^l at , T h " 

ofM r - - — -rencem:, n^rr^? 

4 at ]5 and 16. Alternate pockets formed between the „i™~ , 
"owing a ,on f a serpentine f.ow path in one «~JZZ.TjTL£ 
and an outlet manifold, and the „ °« 
f o. paths which are in counterflow t0 , he ;low ^ ^J^" "l 

ITZTST, 81 " a ' ready ^ *~ ~ -renl t. gu 

1.2 and 3. The plates are naturally made of a aood a . 

- »ay Have the baff.es forced ^^^T^ZTT 

them. As has already been mentioned, the corner relT 

— «. n,ay be ad iaC en t or d^ppL^X. ""^ * ** 
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I C; AIM: 



1. An isolating heat exchanger comprising: a foil having good heat conductive 
properties and wound back -and -forth in si.iuous rashion. narrow rectangular 
pockets disposed between spaced, overlapping sections of aid foil and arranged 
m a stack having four comer regions; first and second spaced rows of return 
bends provided by the foil at one par of opposite sides of the stack; a first 
row of inlet apertures communicating with alternate pockets of the stack 
and a first row of outlet 3 pertures communicating respectively with the 
remaming pockets of the stack, said first rows being located respectively 
on adjacent sides of one corner reg.on of the stack; a second row of outlet 
apertures communicating with said alternaie pockets and a second row of 
inlet apertures communicating with the remaining pocket, of the stack, said 
second rows being located respectively on adjacent sides of a second corner 
region of the stack; baffles in said pockets guiding fluid flow therethrough 
along a serpentine path which includes &r least two substantially parallel 
passes and extends betwern one of said inlet apertures arx one of said outlet 
apertures, the inlet and outlet apertures being positioned to produce a fluid 
now in alternate pockets which is in cour.terflow to the fluid flow in the 
remaining pockets; and manifold means at said first and second corner regions 
of the stack, each manifold means comprising an iniet manifold opening 
snrough the apertures into alternate pockets of the suck, and an outlet 
manifold for collecting fluid flowing from the remaining pockets of the stack. 

2. A heat exchanger as set forth in claim 1. provided with a fluid turning 
chamber communicating with two adjacent passes of alternate flow paths 
through the stack, a water spray in said chamber, and nxeans for collecting 
sprayed water collecting in the lower end of aid alternate flow paths. 

X A heat exchanger as set forth fn claim 2. in which said chamber is located 
above said stack, and a second fluid turning chamber is provided beneath 
said stack and communicates with the lower ends of two further adjacent 
passes m the alternate pockets and contains a water spray and said means 
for collecting sprayed water. 
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contain, an odd number of parallel passes md „,„ nianifo|<J P 
-pective.y .ocated at diagonally^,* corner region, of the stack "~ 

5. A heat exchanger as set forth in c.aim 4. in wnich Mjd „ affIes 
formed by flattened creases in the foil. 

Lei 1 :: rsr str,p a,,ached at one ,on?er ~*- - • «- 

Lv hCat e " ha " 8er " f ° r,h " C,aim '• '"—ated into an air- 
nd. ,on,ng umt having two ends, the first set of alternate How pat* 
■scharg.ng lnto a space „ one Qf ^ ^ ^ ^ 

far--, of a Cosed refrigeration circuit, and the other se t 0 / £ 

emam.ng now paths discharging i„ to a space u the other end of the unit 
and conta.n.ng a condenser forming par , 0 f tie refrigeration ci J t, Z 
means be.ng provided ,o circuiate the air through the two sets of flow pi, 

8 A heat exchanger comprising a foil having gaxS heat-conductive properties 

ovidirt, and " forth in sinuous fashicn - ™™ re «^>" Z*Z 

ra /ed '""^ ^ ° Ver ' aPPing ~*™ °< ™ - 

r anged ,n a stack; first and second rows of return bends provided by 2 

o,l at respectively one pair of opposite side, of the stack; said foil sel ^ 

r r: i strip ~ ns at * — ^ - ~< 

the str.p e ,,ens,ons at one side of the stack successively extending 
m alternate directions along the stack side t-. ormri*. "tending 
which are inir»H P opposed strip extensions 

h,ch are J0 .ned «o one another to close aUema* pockets a, said one said; 

of «he r lengths , 0 provide shorter and longer portions to each strip extension. 

?£zr" extending a,ong raid * * - — - 
=: - -ri i ~ — — r rr 

respectively extending along two corner , arranged in pairs 
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of a first row of openings in said comer region and serving as an inlet 
manifold, and the other manifold of the pair communicating with the remaining 
pockets of the stack via a second row of openings and providing an outlet 
manifold; and baffles in said pockets guiding fluid flow through them along 
a serpentine path extending between one Inlet manifold and one outlet 
manifold, the flow paths in alternate pockets being in counterflow to the 
flow paths in the remaining pockets. 

9. A heat exchanger as set forth in claim 8. in which a portion of the 
foil section in each pocket is shaped to provide a channel formation extending 
parallel to the foil return bends, the two sides of the channel formation 
being provided adjacent their respective opposite ends with windows through 
each of which fluid flowing through the pocket executes a return bend between 
two parallel passes of the flow path. 



10. An isolating heat exchanger having a stack of parallel spaced plates 
having good heat-conductive properties, said plates defining opposite sides 
of pockets; baffles contained in said pockets and guiding flow of fluid through 
the pockets along a sinuous flow path containing parallel passes; a fluid 
inlet at one corner region of the stack and a fluid outlet at another corner 
region of the stack said Inlet and outlet being respectively disposed at opposite 
ends of said sinuous flow path; the passes in neighboring pockets being parailel 
to one another and lying in a common plane and the fluid flow path through 
alternate pockets of the stack bei.ig substantially in counterflow to the fluid 
flow path through the remaining pockets of the stack; in which heat exchanger 
in each corner region of the stack has one of the adjacent stack sides 
formed with a line of fluid inlets communicating with alternate pockets 
of the stack, and the other adjacent stack side at the same corner region 
is formed with a line of fluid outlets communicating with the remaining 
pockets of the stack- 



A heat exchanger as set forth" in claim 10, in which each side of the 
stack formed between the four c.-ner regions is closed by a combination 
of a blanking plate and a manifold. 
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